On January 5, 1911, at 2 p. m., in accordance with a telegraphic appointment, I met Dr. F. G. Wright, of Chambersburg, Pa., at the University Hospital, in consultation upon the case whose history follows:
Iona B., aged 2 years, was playing upon the floor two days previously, when her mother's attention was attracted by her crying, and she noticed that the child was blue in the face and breathing badly. She immediately held the child up by its feet, slapped her back and running her finger down the throat removed a large amount of almond shell and pulp; this resulted in greatly improved respiration, and the mother supposed that the nut had all been removed.
Since this time, however, the child has at times exhibited embarrassed respiration and occasionally cyanosis.
Examination.-Respiratory movements much shallower on left side and respiratory sounds lost below the second rib, no rales present; temperature, 98 2-5 0 ; pulse, 118; respiration, 28. Slight supraclavicular retraction on left. Right lung normal.
The patient was admitted to the University Hospital and the larynx examined under cocain with the direct Jackson speculum. Nothing was seen in the glottic or subglottic space, and realizing the impossibility of passing a bronchoscope through a larynx of such size without undue force, tracheotomy was determined upon.
Meanwhile a radiograph was obtained, which, as was to be expected from the nature of the object (nut), revealed no foreign body, but only enlarged peribronchial glands. On January 6, 1911, at 3 p. m., assisted by Dr. F. G. Wright, I performed a low tracheotomy, under chloroform anesthesia.
Immediately afterwards, with Dr. H. C. Davis in charge of the patient's head and the bronchoscopes, I passed a 7 mm. Jackson tube into the left lower lobe bronchus, which was systematically examined; the tube was, however, too large to enter the upper lobe bronchus. A considerable amount of milky pulp was found in the bronchus and removed with mops; no shell could be discovered.
I had expected to employ suction with Killian's aspirator, in the hope of aspirating the material from the smaller bronchus, but the patient became cyanotic, the pulse weak, and oxygen and amyl nitrite had to be administered.
The bronchoscopic examination was of necessity discontinued, having occupied about thirty minutes.
The tracheotomy wound was left open, long sutures were inserted in the lips, and the nurse instructed to pull the wound open should the patient cough.
The following day (January 7th) the temperature shot up to 103.4 0 F., respiration 140. Embarrassed respiration, diminished resonance with loss of inspiratory and. expiratory murmur below the second rib were present on left side; tubular breathing was heard at left apex.
Subsequently marked cough with expectoration developed. In short, the patient manifested well marked pneumonia.
At this period Dr. C. W. McElfresh was called in consultation and placed in charge of the medical treatment of the case.
From the 9th to the 15th the patient went through the varying phases of a typical pneumonia.
On January 13th the tracheotomy tube, which had been inserted the day following the operation, was permanently removed and the patient was able to breathe through the mouth readily.
On January 17th, the thirteenth day, the patient was discharged from the hospital to return home; temperature 97.3°, pulse 110, respiration 24. Tracheotomy wound nearly closed, general condition much improved. The subsequent history of the case is derived from two letters sent by Dr. Wright. The first, dated February 16, 1911, reports: i .
Dear Doctor:-The child is still alive, but very ill. When she first came home she was very well, except a running ear and a solid patch a little larger than a silver dollar in the left apex. It seemed as though the trouble would subside and the foreign body become encapsulated, but she developed an influenza (everyone here has it) and after a week of coughing developed a pneumonia involving at least the whole of the upper left lobe. After having the pneumonia one week the scar in the trachea opened spontaneously and 1 opened the skin, allowing a free discharge. The next day she coughed up an oval piece of almond kernel about 6x3 mm. That is four or five days ago, and she is slightly improving. If she gets well will send full data.
WRIGHT.
An extract from the second letter, dated February 29, 1912, gives the final outcome of the case:
Dear Doctor :--Today 1 examined Iona B. Sorry we did not report earlier, but they had moved. Have only lately located them. The child is apparently perfectly well, with no signs to show where the trouble in the chest was.
The scar in the neck is rather broad, but the trachea seems solid. After a slow convalescence she recovered fully.
Very truly yours, FAIRFAX G. WRIGHT.
A more unfavorable case could scarcely be imagined than this one, presenting many difficulties.
1. The child's age (two years) and underdevelopment. 2. The nature of the foreign body, a pulpified nut, furnishing multiple particles which were spattered all over the lung surface, and doubtless entered every bronchiole.
3. The bronchus involved, the left, the most difficult to examine.
1 have hesitated whether to call this a successful or an unsuccessful case; while technically 1 did not succeed in removing all of the foreign body by bronchoscopic methods, yet 1 am firmly convinced that had the nut-pulp not been removed from the main bronchus, tracheotomy alone would not have enabled the child to clear its lung and survive the first pneumonia.
From a life-saving-standpoint the case was most successful, and one in whose outcome everyone concerned has reason to feel gratified. The pathologic condition in such a case is well illustrated in that reported by F. E. Hopkins (Trans. Am. Lar. Ass'n, 1911) .
A female child, four years of age, inhaled a peanut; careful bronchoscopic examination at two sittings failed to reveal a foreign body and the child died on the second day.
"Autopsy showed many (24) small fragments of nuts scattered throughout the lungs and around each a pneumonic area.
"Instead of a single nut occluding the trachea or larger bronchi, the many fragments of the well-chewed nut were shot into the smaller bronchi."
Thomas Hubbard reports similar autopsy findings (ibid.) in a peanut case, in his practice.
Cases of foreign bodies in the lungs of young children and infants (say of four years and under) are coming under our care in increasing numbers, because through the writings of Killian, Jackson, Ingals, Coolidge, Halsted, Mosher, Hubbard and other masters of bronchoscopy, the general profession is being educated to recognize these conditions and their proper method of treatment.
These cases constitute the most difficult in the whole field of bronchoscopy, both on account of the small size of the respiratory passages at this period of life and the difficulties of instrumental manipulation, as well as the nature of the objects usually encountered.
While a young child is liable to place almost anything in the mouth and inhale it, owing to the small size of the glottis (6 mm, infants, J ackson-7 mm. three years, Killian) large objects cannot pass through into the lower passages, therefore many of the foreign bodies commonest in adults are rarely found in the lungs of very young children (pieces of bone), while those encountered belong to the class most difficult of removal, small or multiple objects (nut shells, pulp, beads, pins, beans, pebbles, etc.).
The younger the child the greater the difficulty and urgency, and the mortality is high, despite successful removal. So that it has seemed to me that these cases constitute a group of themselves well worthy of the discussion of this representative body, and for this purpose I have brought the subject before you.
What is our best course of procedure in this class of cases? Should we tracheotomize at once, as the primary procedure, or has the advent of bronchoscopy largely abolished the necessity for this operation?
The desirability of upper bronchoscopy (without tracheotomy) is obvious, and it should be the routine method were there no disadvantages associated with it.
In prebronchoscopic days tracheotomy was the method of choice, whose success is attested, among numerous others, by the remarkable series of four cases of foreign bodies in the bronchi of small children under two and one-half years of age, reported by our fellow T. H. Halsted (Trans. Am. L. R. O. Soc., 1902) .
In these young children upper bronchoscopy has serious objections attached to it. The anatomic structures are small, rendering the manipulation of instruments difficult and resulting in loss of time and irritation of tissues.
A study of the cases reported shows that while upper bronchoscopy has been frequently attempted for the removal of foreign bodies in infants, in a large percentage, if not the majority of the cases, tracheotomy has become ultimately necessary for successful removal.
Now, if such be the situation, why not tracheotomize at once and operate by the easier and more certain route (lower bronchoscopy) ?
In a recent article (Deutsch. med. W ochenschrift, June 29, 1911) G. Killian has made a most valuable contribution, in which he calls attention to another aspect of this subject, namely, the frequency with which tracheotomy or intubation becomes necessary after upper bronchoscopy, even when successful, reporting a series of nineteen cases under seven years of age, some of them personal and some derived from literature. He also cites a series of thirty-five cases reported by Schneider, of Moscow, of which five required intubation or tracheotomv. He concludes that these procedures stand in a causal relation to upper bronchoscopy, inasmuch as the changes necessitating them occur within a relatively short period (6 to 37 hours) afterward; that the site of the change is the subglottic space, as evidenced by the stridor and the results of intubation or tracheotomy, and in a few cases by direct or indirect laryngeal examination.
We know from both clinical experience and postmortem evidence that inflammatory swellings are prone to occur in the subglottic space. Children from the seventh, and especially from the fourth, year downwards are especially liable to such swellings after upper bronchoscopy. In this connection the relation of the caliber of -the tube to the width of the subglottic space becomes of paramount importance. No reliable measurements have hitherto existed. In order to furnish such data, Killian undertook the measurement of twenty-two children's larynges in fresh cadavers. For this purpose the employed a series of semicircular metal sounds of increasing size, observing which one passed the cricoid region easily, which with difficulty, which not at all. In this way he determined that the width of the subglottic space stands in no especial relation to the sex of the child, and in but little to the age, the most important and hitherto "neglected moment being the bodily development.
Upon this basis he has constructed the following A study of this table shows that the subglottic space is much narrower than is commonly supposed; that it increases gradually with the body length, but not commensurately, and is subject to great variations. Comparison of these measurements with the age of the child, in the series collected, shows that in some of the cases the bronchoscopic tube was too large for the subglottic space, and must have caused trauma.
Killian observes that we still require a great deal of information as to the anatomic relations of the child's larynx at different ages and different grades of bodily development, and promises to take this up for future research.
The selection of method must be individual, depending upon a number of considerations. 1. Age of the patient : as Killian has demonstrated, this is more a matter of physical development than of age: nationality also may have a bearing. At least my intubation experiences have shown me that in certain nationalities (Italian) the larynx is smaller than the corresponding age.
Some years ago Ingals announced that he had rarely found upper bronchoscopy satisfactory in children under three years of age. .
Recently Finder, apropos to an unsuccessful case of a piece of bone in the right bronchus of an eleven months old child, reported to the Berlin Laryngological Society, stated that henceforth he will resort to inferior bronchoscopy in all children in the first year of life.
In discussing this case E. Mayer went still further and considers inferior bronchoscopy preferable in children six years of age and under. Briinings advises it in all children under two years of age, as a routine procedure.
Nehrkom recommends low bronchoscopy in all young children. . Jackson, however, regards tracheotomy as being "unnecessary nine. times out of ten, and believes that it should be limited to dyspneic cases." I should like to know whether he intends this to apply to these very young children.
2. The nature of the foreign body is of great importance in determining this question.
Objects which are liable to swell so that they cannot be withdrawn through the subglottic space (beans) should be removed by the lower route (Nehrkom, Killian).
Likewise brittle objects which are liable to be broken into several fragmetits, or multiple objects necessitating a great deal of manipulation; objects which are irritating in themselves and certain to be followed by pulmonary inflammation (peanut shells, pepper corns), should be removed without irritation of the subglottic space by instruments.
3. The duration of the condition is of a determining moment: the presence of a foreign body rapidly produces a catarrhal condition of the air passages in children, increasing the vulnerability of the mucous membrane to instrumental manipulation; therefore, when the foreign body has remained for a long time, tracheotomy is indicated (E. Mayer, Killian) . 4. The side affected must be considered, for it is much more difficult to remove a foreign body from the left bronchus, especially by upper bronchoscopy. Among thirteen cases in children collected by Killian, in nearly two-thirds the foreign body was found in the left bronchus.
5. The condition of the subglottic space is of paramount importance: this should always be determined by direct or indirect laryngeal examination before undertaking upper bronchoscopy.
Any outspoken subglottic swelling constitutes a contraindication to upper bronchoscopy.
The passage of the bronchoscopic tube will inevitably result in the necessity for tracheotomy: it is therefore better to perform this operation primarily and employ lower bronchoscopy.
In conclusion, it seems to me that the present situation with regard to foreign bodies in the lungs of young children has been well summarized in the advice of Hubbard. "When in doubt do tracheotomy."
